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子组成，可通过溶液温度和浓度调控；制得 PEK-c 复合超滤膜厚度大于 65 nm，
水通量可达 4.7103 L m–2 h–1 bar–1，截留孔径 5 ~ 10 nm。 




超滤膜。该膜可高效截留铁蛋白，其纯水通量可达 2.24×103 L m‒2 h‒1 bar‒1；此外
该膜的有机溶剂通量大，其环己烷通量高达 1.32×104 L m‒2 h‒1 bar‒1，对油包水纳
米乳液的截留可达 100%。 
本文开发的 PEK-c 与 PVDF 纳米材料制备技术具有工艺简单、成本低廉、
普适性好；所制备的复合超滤膜具有过滤阻力小、厚度可调控、通量大、截留孔































Nano-materials have recently attracted wide attention and been found various 
applications in the field of membrane technology. The prepared separation membrane 
has the advantages of large specific surface area, high porosity, large flux and good 
selectivity, leading to good application prospect in sewage treatment, biochemical 
industry and so on. In this paper, a method for preparing polymer nanomaterials and 
their composite membranes is proposed. The polymer nanomaterial dispersion is 
prepared by freeze-extraction technique, and then the composite ultrafiltration 
membrane is prepared on the microporous base film. Cardo polyether ketone (PEK-c) 
and polyvinylidene fluoride (PVDF) were used to study the formation principle and 
preparation conditions of polymer nanomaterials. The structure and structure of the 
nanomaterials and the corresponding composite films were characterized, and their 
separation performances studied. The main contents and results are as follows: 
(1) Preparation and properties of PEK-c nanomaterials and its composite 
membranes. The effects of solution concentration and temperature on the formation of 
nanomaterials were investigated. Likewise, the morphology of the nanomaterials and 
the corresponding separation properties of the prepared composite ultrafiltration 
membranes were studied in detail. The prepared PEK-c nanomaterials, which were 
dispersed in ethanol, were found to mainly consist of nanofibers and nanoparticles. 
Meanwhile, the thickness of the PEK-c composite ultrafiltration membranes is thin to 
65 nm, with pore sizes in the range of 5 ~ 10 nm and displays pure water flux of up to 
4.7×103 L m‒2 h‒1 bar‒1. 
(2) Preparation and properties of PVDF nanomaterials and its composite 
membranes. Based on the preparation of PEK-c nanomaterials, PVDF nanomaterials 
and their composite ultrafiltration membranes were prepared. The preparation 
conditions of nanomaterials and composite membranes were investigated. The 















found that PVDF nanomaterials have a bead-like structure, and a uniform separation 
layer can be formed on the microfiltration membrane to form a composite ultrafiltration 
membrane with small filtration resistance. The membrane with the pure water flux of 
2.24 ×103 L m‒2 h‒1 bar‒1 can efficiently reject ferritin. In addition, the membranes 
display high organic solvent flux with cyclohexane flux is as high as 1.32 ×104 L m‒2 
h‒1 bar‒1. Moreover, the water-in-oil nanoemulsion separation can reach 100%. 
The technology of fabricating the PEK-c and PVDF nanomaterials developed in this 
paper has the advantages of simple process, low cost and good versatility. The as-
prepared composite ultrafiltration membrane with pore size of 5 ~ 12 nm has the 
advantages of low filtration resistance, adjustable thickness, large flux. All these 
advantages predict the potential application prospects in wastewater treatment, 
separation of nanoparticles, and separation of oil contaminated waters. 
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“超滤”这一名词于 1748 年被 Schmidt 首次提出，他们在用棉花胶膜分离
溶液时，对溶液侧施加一定的压力，这时作为溶剂的水可以透过膜，而溶液中的
蛋白质、胶体等物质则被其截留下来，并且其过滤效果远远高于滤纸。超滤膜是




留对溶质实现分离。其截留粒径在微滤和反渗透之间，平均孔径在 3 ~ 100 nm 之
间，可截留物质相对分子质量大小范围为 1000 ~ 500000。其分离原理如图 1.1 所




图 1.1 超滤过程示意图 
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